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3D structured light scanner: High accuracy for static objects

Zeiss ATOS 5

Keyence VR6000
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Let’s build our own: How hard can it be?

Off-the-shelf components:
* Projector NEC NP610 with
1024x768 resolution

« Cameras 4x Basler
daA3840-45um 8 MPix,

oo = NN U monochrome, USB, lens
projector | T AL SR 8mm/F 1.8, resolution
e . scaled down to
| B Sl 1920x1080

« Distance to object: 90cm




Test target




Approach
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* Turn on single pixel on projector
« Camera sees bright pixel (region)

* In 3D, corresponding projector and
camera rays meet at point at object
surface -> 3D Point!

« Switching on every single projector
pixel and taking an image is not
practical, we need to encode the
projector pixels over a series of images

TODO:
« Match pixels projector -> camera(s)
* Intersect rays (bundle adjust)



Phase shift correspondence matching
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Phase shift correspondence matching
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Bundle adjustment: Corresponding pixels
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Bundle adjustment: Corresponding rays
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Raw reconstruction

190k poilnts



Bunde adjustment error estimation

Bundle adjustments find
the 3D object point where
all rays are closest to each
other.

We can calculate the
average distance of all
rays to the object point as
a measure of error!
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Bundle adjustment residuals

190k points
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Filtered by residual error <2mm

150k points l:: ‘ ‘ H
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Conclusion

IS THERE ANYONE ON BOARD 1 5UEss TLL NEVER
WHO CAN LAND A PLANE?! KNOW UNTL I TRY

T

Randall Munroe / Riverhead Books
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